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METHOD AND APPARATUS FOR REAL-TIME 
RENDERING OF EDITED VIDEO STREAM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to systems for and processes of displaying video 
images in real-time. 

2. Description of Related Art 

Several video editing software packages for home and business computers are 
available to the public. These packages allow users to process, order, and merge video 
clips and still images, add transitions and special effects, render changes, and display 
results on a computer screen. 

Of particular interest is how the prior art packages render the changes. "To 
render" means to process requested effects and then present them on a monitor or screen 
to a user or observer. A limiting factor in the prior art is that rendering is performed as a 
batch process. That is, user requests are collected, stored, and then executed upon 
command. This usually means that the user or observer must wait to view a completed 
video until the batch rendering is complete. 

Therefore, there is a need for providing real-time rendering of video images. 



SUMMARY OF THE INVENTION 
This invention provides a system and process for real-time rendering of video 
images. A computer processes a set of video clips, images, and stills and simultaneously 
displays them on a screen. At any given time, a program processes the set along with 
transition and special effect frames and displays them to an observer. For the purpose of 
this invention, real-time means matching a processor's activities to human perception of 
time. Thus, as video is edited, this invention updates images on a monitor or screen at the 
same rate at which objects move in the real world. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will now be described with reference to the accompanying 
drawings, wherein: 

FIG. 1 is a block drawing of a system for providing real-time rendering of a series 
of video clips and still images according to one preferred embodiment of the present 
invention. 

FIG. 2 is a flow chart of the steps performed by a processor implementing the 
function of real-time rendering according to one preferred embodiment of the present 
invention. 

FIG. 3 is a flow chart of the steps performed by a processor implementing the 
main function of real-time rendering according to the computer source code in Listing 1 . 
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FIG. 4 is a flow chart of the steps performed by a processor implementing the 
checkplay function of real-time rendering according to the computer source code in 
Listing 1. 

DETAILED DESCRIPTION OF THE 
PREFFERED EMBODIMENTS 

The following description is of the best presently contemplated modes of carrying 
out the invention. This description is made for the purpose of illustrating the general 
principles of the invention and is not to be taken in a limiting sense. 

FIG. 1 illustrates a preferred embodiment of a system of real-time rendering of 
video data. 

From a video source 10 (such as a camera) video images may be sent via a video 
transmitter 14 over communications link 16 to a video receiver 18. If the video is in 
analog format, it passes through an analog to digital converter 22 before passing to 
processor 30. 

If video is available from a digital source 26, video may proceed directly to 
processor 30. Processor 30 may store and retrieve data and video on digital storage 50. 
Processor 30 executes user instructions, made available from a variety of sources such as 
a mouse and a keyboard (not shown). Processor 30 may then send video output to any of 
a variety of destinations. For example, it may send a real-time video stream to a screen 
38. Or it may send video to a digital to analog converter 34 and onto analog storage 46 
(e.g., video tape for use with a VCR). Processor 30 may also forward video output to a 
communications link for transmission via the Internet 42, for example. 
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FIG. 2 illustrates a preferred embodiment of a process of real-time rendering of 
video data. 

Upon initiating video editing program, a storyboard 1 10 is set up. Then a video 
clip is retrieved 120, preferably from storage 50. While the video clip may consist of a 
still, frequently it will comprise a number of images each of which is termed a frame. 
Based upon user instruction 130, special effect instructions are retrieved 140. These 
effects may include text, audio, video frames or transition frame effects. Special effects, 
if any, are applied to a frame 150. The frame is rendered 160, saved 170 to the 
storyboard, and displayed 180 to an observer. If this is not the last frame in the video clip, 
then the process iterates at 150. Otherwise a new video clip is retrieved 120. 

Listing 1 is computer source code of a main function and a checkplay function 
implementing an alternative embodiment of a process of real-time rendering of video 
data. 

The present invention is not limited to the preferred embodiments described 
herein, but may be altered in a variety of ways, which will be apparent to persons skilled 
in the art. 

We claim: 

1 . A system for manipulating video data in real-time comprising: 
means for acquiring video images, 

means for converting any analog video images into digital images, 
means for storing digital images, 

means for retrieving, editing, and merging digital images, and 
means for displaying digital images to an observer in real-time. 

. 2. A process for manipulating video data in real-time comprising; 
steps for acquiring video images, 

steps for converting any analog video images into digital images, 
steps for storing digital images, 
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